
I JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 09290260 A 



(43) Date of publication of application: 11 . 11 . 97 



(51) int ci C02F 1/44 
B01D 61/02 
B01D 61/44 
C02F 1/469 
C02F 1/48 
C02F 1/78 




(21) Application number: 08102971 

(22) Date of filing: 24 . 04 . 96 


(71) Applicant. HAYASHI SACHIKO 

(72) Inventor: HAYASHI SACHIKO 

FUKUI SHIRO 
NAKAMURA YUTAKA 


(54) PRODUCTION OF DRINKING WATER AND SALT, supplied as the drinking water. 
AND DEVICE THEREFOR 

COPYRIGHT: (C)1997,JPO 

(57) Abstract: 



PROBLEM TO BE SOLVED: To provide the method and 
device capable of producing a drinking water while 
producing a salt containing mineral from the salt water, 
high in utilization of a salt water, low in quantity of 
a discharged water, low in salt concn. in the discharged 
water and without the possibility of phototoxicity. 



SOLUTION: The raw seawater is supplied to a pretreating 
vessel 1 and the flocculated substance generated by the 
action of magnetic power and an injection of ozone is 
removed by filtration. The seawater pretreated at the 
pretreating vessel 1 is supplied to a reverse osmotic 
membrane module 2. The concentrated salt water 




discharged from the reverse osmotic membrane module 2 I 

is supplied to an electrodialysis vessel 3. The 

concentrated salt water discharged from the 56 

electrodialysis vessel 3 is supplied to an evaporator 4. 

The concentrated salt water is evaporated at the 

evaporator 4 and a solid salt is dried up. A part or 

total of a desalted water discharged from the 

electrodialysis vessel 3 is returned to the reverse 

osmotic membrane module 2. The permeated water 

discharged from the reverse osmotic membrane module 2 

and an evaporated water obtained at the evaporator 4 are 
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[#fFfS*©ffiffl] 

[ft** l ] **Sra»8BaK38 ±U««»3WrteSrfflv^ 

X$im.-?Z> rtia*) lfc)fsf7K*5 £Wt&£ riS: 
#m t ■** SUCH*** <£ W*©«jfctr& 
[fit** 2 ] *fc?K£ra£«3$l!- <t 9 330*43 J: 

[ff**3] fflnE«^««fcJ:0#fcfrSJlMfcfc© 
-«* fetter *M!Ea!*aaiteI5-*-- i Sr#®:t-r5 
ft** 2 E«©tt»**S i tf£©M3fc£8c. 

[f#**4] «**^-'y^*«v^Tiaftiaufc«. m 
[ft** 5 ] «neim«ys t ut**I!hk*wj $ 

*S t i: tfc^-j/^SrftA-r* - t Sr#$cfc-rSft** 
[ft**6] tWEW^o^jsir^WB^^^oa 

#m 4 -r * ft** 5 ie^©®:***** ± t^©«ifctri&, 
[ft*® 7] iwe«^W8sfc*s^Tfr£©2«r=. 

* V©3£ifi SrBLihi" SStR&SiSteSr^ri- 5 <Y t>S£» 

sis^v^s r k zwrnk-rsm-xm 1 ~ 6 ©v^-r tiwz. 

ts««XW*i8 «t ig©»!i£;tf ft. 
[ft** 81 IMre*tt^*©5*?A'Sr&tr;:i:«r 
*Hgcti-5fi** 1 ~ 7 ©v^*td»K:e<ft©«l3W*i8 J: 
«£©«&*& 

[ft** 9 ] ifc**i8!»aa*e5?» -a* ± twt«s 

[ft** i o i s*fr3ii**s xTtmmt&K&mr 

aSI« Sr § MR xfc i Srttgt t St* ** 9 * fc ft 
1 oaE*©#*sf.*:J3 «fc ^©JgjtsgR, 

[ft** i 2 ] iJtrfEtftfaajggf*, 
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4 tilt**/ tr^A L Tift^i- S vSAjft&*U*»e> 

tfriBa^aRjts^tc j: *> «&ftfctt*rt©«£«0t& 
3] «WEm*a«f«t4, Mje©2flBT=-* 

y©3tj© £ Pi Jh-T 5 ilJRStiStt €r *f 5 -Y * V3SI&§I * 

©am**s J: lfl£©S!3£»«„ 
10 [M*514] iftfE:fey^^©$*7/v&^tri4 

tt£tJW©8G&%1E. 
[0 0 0 1 1 

[»BB©*-*-SSflf#!IFl #»WW:. 

Se«-iSi-^. 4<f?M£fcra\ StK^©^S (5^7/^) 
[0 0 0 2] 

mmm <ro> «*«v^«wc«iacYi:* 

[0 0 0 3] — A^SrSfaii-Sfcfttctt^CSlW (E 
D) fed5^V«e>tfCV^^ 0 r©mMS*Fffi-C{4, 

miftthyi?A (NaCl) £#fttl£-tfr5o 
[0 0 0 4] 

30 i*K^/wftuj:5i-fs»iuii ±ia©a»aKaK*fflv^ 

aSK©tfI«! ! a^c43V^^:^*Srffiv^T^c«Sr : fToTV^S 

©-c, ^©is^tfc-So $e>t^ ^ast^©(niK^ 

f43 0~4 0%ggf -?&>•*>©-?, =^ NSr^ffCtS^a 
VtzMfrO 6 0 ~ 7 0 %Sr^©**}®*l-^TS £ k 

40 [ooo5] — mMMmm^ii *)Wk£frz>&.mi 

a C 1 0*H45©1?, ft^Av^ti4W^.^V\ ^rr 

[0 0 0 6] *&W<D3m-±. «D*c (»**fcH:*>^ 

7k) ©*ijffis£#i«< s «tK©S* S/ >^<> *^o«* 

[0 0 0 7] 

50 [«W*/!Bii-#-5fc»©^g!;J8J:t«8W©3a*] *»M 
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[0 0 0 8] ffifa-eaSjBSMlciSftyasrfxv^, 

[0 0 0 9] «ft»Wtefc±5»^<o*»ftrKfc*c* 

[0 0 10] ffi«aiRKtt««a«fi5fe(-<t«JK*toK^« 
[0011] «**a»»«J-J: 9S®**5J:^ 30 
[0 0 12] r<Dj#£\ m^Mtif&KX SlftitoKOifi* 

[0013] a^awffi^^^wfe^sitt**^--^* 

[0 0 14] *ffc, fi7K^^y P V^fflV^Ttf^fe^lLfc 

[0 0 15] tlf&Sfc Ltll ifi*^aSC*Sr^S* 50 
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[0 0 16] Sfetc, *ft*©ffffl*J:tft/yoaEA 

[0 0 17] «ft5S*fjfefc*5V^"CgFfS<0 2fiBT^^-X© 
S jfi §r B&Jt f 5 JStRSifi «= Sr * "t* 5 * v£a)UR Sr ffl V ^ 

Mfo%\c*tr— /i'&$&$L'fZ>- kdSKJhSixSp 

[0 0 18] *«W^ff*tRSB|.*j3j;V^ojR3g3fi» 

J: 5 r k \cX &Tf&&&M 

[0 0 19] ^oSBfiSW-m, asaSR^ei^n.— /kd 

[00 20] l^Sfff^i: SHttafaKojfcaaE^ifcsic^ 

[00 2 1] fim*&<fct^<^^g^ Mzfc 

£3838**5 J: tf*tt^*t-#«^ 5 afrSaW^e — 

[0 0 2 2] r<D»[ii«11lc:*5V^rW:, 

[0 0 2 3] m»»WW»-J:-5ttK*«>*a» 
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[0 0 2 4] ««aWW-J:0#?>^SIK**O— 
[0 0 2 5] *^**5<tt«|[(03H5t»«d^ *£* 

[0 0 2 6] ffif«yffi36tidS N ^i'SSdfeB^ ^tKStS 
[0 0 2 7] £<DOT4&a$M-T?ra\ ^^iCJ:?)*!!!!* 

[0 0 2 8] Sbl^, ftCr&aSIE^ fgl*5J;^|g2<D 
5S^*^»dtS*tfc^>^VSrj9^bT*ifi-5^-^>'a 

<o**^« 2 ^■✓v*44»7*»4fe**bfc^-> f ^SrftAb 
T^-^-T £ ^ ^ ^ffiAffi-g-Ssa* £> £ JB 2 

[0 0 2 9] r*U£J;!K «E*»J*if<Z>llli&S:aSJD"r* 

[0030] m^mvtmtK m&<o2mr^>omA 

5 0 *fc. «»#»cJ:t)#6)^**|[^a*+«>$*9/^ 
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fcas»*bi\, 
[0 0 3 1] 

(ROi^^^/H 2, mm^ffiW (EDfl) 3*5J: 

[0 0 3 2] ItftlWllcttifcK <*fctti«v\ifc»aw> 

5 1 ^br^S^M^ev ? ^-^2co#t^Ap(c^A 
i»gSJK^^*-/^2<D5a»*HiPd^e>ifWS 
H4»il»*Hc*a*lB« 5 2 bT«m*E« 5 8 tc 

[0033] afrft»R*i?^-/w2<z>aisB*ap 

38WW3<0#y!&*AP^AS^*o «SSa*rlf 3 

^bT3K»#4fc<fe»**L* 0 ««Ca«f»3<OJBl»*ffl 
20 P*»b*WS*T,SK*^ttBt»*E*5 5 Sr^b-ra?* 

aiK^^— /w2<o«*&*ARfcjRS^So ««aw« 

^5 6Sr^br*«^Sfc«IE**t*o 
[0 0 3 4] I«4tU W*«»BB^R«lJSfe*fe 

5 7 Sr^bTttfl-AK* 5 8 StuSo 
5»*aiK^^a— /W2 ^SJa**5J:0 5 IS»«S4 cD^tK 
dSfiRW*Saif 5 8 ^tfcPbkfc LTMJn^o ^» 
30 «4fcJ;9#e>*tS@?^S6[tt4S^hyi?A (N a C 
1) Wtox-T^ff (v^v/?^ #/Vv^i^ 

[0 0 3 5] rco#^ffi^, ix.ll, ^-h*mffiO^ 

3^ty t b t « s o 4 2 " ^> * & mi& * ^: 

ftv^W*IIRS:fflv^S^t^»*bV^ 0 ^tttcj; 9 , m^v 
40 [ 0 0 3 6 ] 111 2 «*«Wt-«S»CW**5±t^Jfi<D*tje 

»*4*$tfo 
[0 0 3 7] 99A0.aWl^f^*^«»&S^So tu^a 

OS^TKWP^b^W^^^^mTK^Jg^gB^e 2 
^Lt»4^«^tlS 0 «5C»^W3<OJttifi:* 
WPd^^aS4x5JBlttL*ttJBl«*iB«6 3^bri£ 
50 *S3tBl^e *J ^ 2 A P a* A S S 0 
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[0038] mm&j&*rVa—/v 2 (ommykm a hm 

[0 0 3 9] ^«S^i>^-/V2 0Sjl*.mPA^# 

m ^th^mMMtmM^.m's 6 4%$- ^rgmfcrnf 6 

*B* 6 7 ^Lf«tW*EW 6 8 fc#*&3;h,S. 

[0 0 4 0] 2 ©3*^:18 

# 4 ©Jl*»*#tm*Etf 6 8ti!) <m* i b 

[0 0 4 1] |113iiBll*5J:U J |g|2(DiSiigge{cffiv^t> 

tLzi%wgme>nf&Z73<irm-?hz> 0 m 3 ©tftf&sw i 
(^-^^if-) i3, mim$6i!m&uti& 

) 14, ftHtiO#15, ft2*;/>'*£# 

y-^-rif-) i 6, *s2mA)8m5U&»i 7, saw i 

8. ft2fltiM»l 9J8±tWa3a*W2 0Sr#tf. 

[0042] 1 1 \zL\±mm&. mao &rt 

m£ivZ> 0 t£v-7\ ZYi.ftmn*'? 1 lrt©««ia*Sr 

»a&E*s-fl*LTft i mssxmBU&& i 4 

ft 1 «t«ftH9S*» 1 4 », tt*fl«*H:9B£©« 

&&x$mktz», ftiraKi si*. *i«*WHaKiS 
[oo4 3] $&2*y>&£&i 6«, 

SMB 1 5 J: 9 «ft4Mr#(Nt3? 5 frfcttfcSfefcfcBf J£© 
«ft2J«rfeflJ3tfai: ifct-, *2*^«4»16l!: 

-S-*sJ:l«raiW*. fi*ffl8W\ J^ttJK&aKA** 

[0 0 4 4] H4«H3<OW«! ; a«l^*5{t5*l«« 
4 fc^-f J; 5^, * 1 OEfC^affiS/S* 1 4 IS, asctea 
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5 tt, Wtfifc 2 3 OftfB 2 3a \Z.M bT3fS©»K 
2 4 Sr^-rs J; 5 *^*5J:^^#:2 3 <fc D V>L® 

i\ft$«r*u «^#2 3<ort^fs^^:^fA^J^Tv^s 0 m 

10 [0 046] VftA»&«6 2 2 iS^fflffij^#: 3 

i, ^-y>ftAf c^i'BWiw 32, <d 

Wm3 3*5J:l«[»ffl«>«jE#3 4^&3fcS 0 ffl^« 
3 1 He, ttft&3«B 2 1 (OKftft 2 3(07?^ 
g|3 2 3 bCffiRSiltV^o ^>ftAf 3 2fl ^ 

^ffi^«<DS3tt#3 3tt, »&fflfWtt#:3 1 f^co^^ 

jg#;3 4 p«#3 3 X 9 £ e>(CTfltfllO»^1Ktt 

#3 ifttciEB£tvrv^ 0 

20 [0 0 4 7] BI5ttBI4^*S^4^-> f ^SiA»^IS2 

2(Dm$tfo3 3 Sr*-f ^ffiBI, HI 7 fiH 6 <DA~ A^cW 
@tfe^ 0 HS-HT^flHLftdSfc^-i/^aAjR^SB 

2 2(033«*3 3*3<fcU%Bft:3 4 &»Mnt£tftffl1-So 

[0 0 4 8] m$ti$3 3», — *f^^R^oggtite4 1 

A, 4 1 Bfc±9«/*S;h,£ 0 rttfe^^>K4 1 A, 
4 1 BB«^<D»ti*ftK:#LTBr^« (Wi 
«s jf*Kl±3 0S-4 5*) -efcot«»t5J:5 

30 rtt5>^«S4 1 A, 4 1 B(02eiSffl5<Dfflf*SW«5Sr 
&>&^tbWStt93«4 2*SK»e>^TV^S 0 
[0 0 4 9] #^3 4fj:, M«#3 1 

«4 1A, 4 1 BJCtoTiS;&nfc*aC9 \fy^V<D 
1. 5f&»±(0®H^ $tv^>o ft*3x H*Ufc33««4 
1A, 4 1 B©feDJt<SBttP/2"efcSc 
40 [ 0 0 5 0 ] 11 8 {C^-^ffiAJB^aC 2 2 <©^«j/j:^ 
tfefr*i-c H*. 8 0Ai4S^fflM#3 10tt«k»7k 
«>WA*S<Oq«ft*-r(*t5^j5fe, 5 0AW^ffl«# 

3 i(D«»a*o*#ffl^ffl^ps^*i-iff^8fe, 2 

SAW/^SAf 3 2^P§^tW^fc5 0 

[0 0 5 1] 3&*3, ^^^^^^co^^xoaA 
000^^ (*W5ri6«H4:Lt:«:, 1 0 00-10 
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[0 0 5 2] ±E<D#litiB#l 5*5J;tfflS2*t 

[0053] nkK, m 3 ©strfttaw i 

[0 0 5 4] JteKtt-JLiSW^V'^ 1 1 Ki|S«*Jx, * 

-rm^timn 2 i Mte^rflfotoc 1000-10000 
[0055] mi mntim&j&$& i 4 m^r, ««f^ 

[0 0 5 6] Z.<D£5K, IS^^ffl^^r^iCi; 
[0 0 5 7] -r/jrte*,, — ap>f KSfc^tt* 

[0 0 5 8] LT. fg 1 ^MM^S/Sts 1 4 J; 9 ^ 

^xxfmm^m^nt>ntimMtmimmmi stem 

[0059] i<D±5^ »»««*Sr8ft*-t-5<Ott. 
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[0 0 6 0] w^T\ ffi 1KMS«1 4W/y 

[0 0 6 1] I^i$W:f«*(j:, ffi 

5HRME«£S*U ff^«4 2<D«#Sfl(D^tt«4 1 A, B 

[0 0 6 2] ^©«te«fcfc:J;?K JB^ffl««#3 1rtfc 

ttffi^tt^ b iclf AIMS ttfe^y yftAf 32i;!?t 
[0 0 6 3] Z<D9&\£fr1t**S>tti. AJBE«^6>« 

[0 0 6 4] ^<Z>#««jeiHl«fEtt^jB#:3 4*s 

KftfcttfcSH^iB'a^BJcaEAbr. R&»5 l^fSjfeh, 

[0 0 6 5] r^gft3 4il »4 1A, 

4 1 BfcJ;S*h,<C>tt;0 fcTs^POH fcT^SLh (fci 
x.i£, l. 5P) (OjBHfcKo-r^JfcttJcBBBS^TJs 

[0 0 6 6] ^flc«j^SiMi-5 4:, ffel*^#or)R 
8S5 2^t5k, ^cO^bfctuffiiC^r^^— > 

f&Ztl. £h\Z%<DZytU5 2<D¥^<omUfcto\,*X 

[0 0 6 7] ZKDfctf). ^*<Z>SL«E«R35S^»tUfc«ffi^ 

[0 0 6 8] 3fe*3, 35iS#3 4(ORSgP5 l(c«38Lfc 

<D$zmfc3 4{z.m^xmfr<D^<Dm<M&m$mtLz> 0 

[0 0 6 9] ^CDJ: 5^bv^»f«^ffl^J:9, 35 

3{z£%~&m&&i&^m\/^x$zm&3 4iz.x& 
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vm&&*xm.4k&ftt>tiz><> 
«««L3SBSiS«s 1 7 icio v & , mi mm.mmRjt^ i 

[0 0 7 0] ffi2tt«&a££ttl 7T»B. Alttfttt 
1S«»1 4XRj&^%fotefrotci£b tttWf, 
4*fcli^tWMC (CODW) *s^^J:9iMk 

fcftT\ 4rfiMMt (CODM fcbT**fc:#fr*-5 

[0071] jjc^, *2a««yasj(&Bi 7^fe#m* 

[0 0 7 2] J5e*5 % Ill^MS«l 4*3J:W»2 
«#S6*dSfc^*.ff 5 0 — 6 0 PPMSSf^It^o 

[0073] -<D£oi^ mm. mmmw, « 

St*« 2 0 {cffJBS tt. ^rco^, Hl^*5^*iafrjBS 
JBI^ a -/u 2 * ft I* El 2 ^ S S 3 

[0 0 7 4] 

i 2 tt^rtL^jxjtKw i , tmm 2 , jtttw 3 & x mt 

«W4oKi&i5r&Sr*U 01 3Mffll 4tt*tu-P 

[0075] sat, ztib&itmm&zxtnMWiz&Yt 
jtuw 3 , ius^i 1 & xvmMm 2 -ctt, ioot ( h 

[0 0 7 6]gS*^TDS <b-*/K(fc«K) 113 5 
OOOmg/L (y^h/V) X—feb JfcEfll. 0 

3i:ts 0 Ltc^ox, mm^<om.mm^ 3. 5/ 

1. 03^3. 4 [wt% (fi*%) ] £=fc5 0 

tt5oomg/LaTtu tfi?<£>fi:i:i: 0 ^i~5 0 
[0077] m»mm*ri?~~- ^2©@wii3 5% 

(-£) ktSo ^«aR^^*--/i<2<D3«E£E*B:, 
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M*fck<£>S3gJ±i£. TDS = 1 00 0mg/L©^ 
0. 7 k g/cm 2 i «gzk»B62 IHW3 5 

/cm 2 m 0 as«aK*^3.-/w2<oaiaH 

£20kg/cm 2 (— 3© fc1-& 0 
[0 0 7 8] l^SW3^1«7k^)TDSfil 7. 7 
wt% (— iU JK**©TDStt2. 7 4wt% 

£-r& 0 **wi*5j:wiafc«2t»«>ift 

(hv) *#SftL»fciKK*iR»*ttl. 25tit 
[0 0 7 9] Si 9 <Dtmm 1 ttifiiBaRSrfflv^-iRW 

-/i/2<oaifl7Ktt}p^e>«W7k^#e > ^ awB*ap^ 

[0 0 8 0] ±|S<^J:5(-> /^2<0gJ 
ifc^ttS 5%T*fe*9. 0 0 t /et?*>t>. 

«*^COffi^(i3. 4wt°/o^©t%l*ft* 

[0 0 8 1] i*Mi=1 0 0/0. 3 5 = 2 8 5. 
7^2 8 6 [ t/0] 

285. 7-100 = 185. 7^186 

[t/0] 

= (285. 7X0. 034/185. 7) 
30 X 1 0 0 = 5 . 2 3^5. 2 [w t %] 

*tSS^5. 2wt%ift5, 
[00 8 2] 010 <DJt«W 2 ttifiS3SJRSrffiV^T»W 

i o Ki*-*\fc 5 ^*titr«!SWi^«»*^ ttr^ 
mi KJ: 9W^Stbfc^*Si!!«aW j ei?^-A/2 
©WteKAPK»AS*v5 0 i8WSBI*^*-/U2<D» 

40 ^saw^^rL— /u2<o^*tapd^e>^tHSix5 

3K»*« J; W«E»« 4 k: J: 9 # fe> iv Z> ^ 

[0 0 8 3] ttJpbkia* 1 o o t /Rxh*). m^<r> 
mm8t&3. 4wt%xfoz>(ox\ mnmm%xbi-fo 

x/ (100 + x) =0. 034 

JhSJ:i9x-3. 51-3. 5 [t/0] ifcSo b/t 

[0 0 8 4] ?S*^7k*= 100 + 3. 51-103. 
50 5 1 ^104 [t/P] 
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[0 0 8 5] 

f=1 0 3. 5 X0. 3 5-36. 2 [t/0] 
t= 1 0 3. 5-3 6. 2 = 6 7. 3 [t/0] 
S 1 t co^7K^#5fc^t^S*^*^ 1 . 
25ttfc5OT, M&mMftAfcs 6 3. 8X1. 2 
5 = 7 9. 75^80 [t/0] kfefco 
[0 0 8 6] HI 1 (DltlfiEffil 3 tt««38*f (E D) j££ 10 

5C^#f (ED) ttftffiv^fcH»»<o«iS*j6t**>So H 
1 1 43 <t 1 2 fc^f* 5 iS*J&sW#yg« 1 i-tt 

W3cD«*&*AP(-«A$^^>o S^SW«3(DS«|7K 

[0 0 8 7] Bll <Dtt3$m 3 Ttt, 10 0 t/0 CDgfc 20 

DS#17. 7wt%t*50T\ H?KJi[*Srx 

[00881 x/ (100 + x) =0. 177 
Lf:^ot, x = 2 1. 5 [t/0] t*Sc 

»3<D»»*ap^fe»as*ts»ttift**tt. ioo 

+ 21. 5=121. 5 [t/0] fcfcSo 
f(?)IM^3. 4wt°/ot*!), ««2SW«3<DJtt* 
*^)TDS^2. 7 4wt%T*5OT, 
y b-tZklfc'*? >x&*>ft&&&frrz>o 30 
[0 0 8 9] 0. 0 34y = 21, 5+ (y-121. 
5) X 0. 0 2 7 4 

LfcdSo-C. **Bl**ytt. y = 18. 17/0. 0 
066 = 2753 [t/0] fcft5o fe^*S 
Oaftffig**) te, y-121. 5 = 2613. 5^2* 

(x + y) X0, 3 5 + 0. 8 2 3 z = 100 
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